Cell death is a highly organized pathophysiological process, fundamental for normal life and development. Balance between cell proliferation and cell death is essential for the development and maintenance of multicellular organisms. Despite the different causing stimuli, cell death mode typically follows one of two patterns.The first is programmed cell death (PCD) while the second pattern is necrosis. PCD include more than 15 types, the most common types are three include; apoptosis, autophagic cell death and programmed necrosis (necroptosis). Disorders of either process have pathologic consequences and can lead to disturbed normal embryogenesis, neurodegenerative diseases, or cancer development. This review article discusses the apoptotic cell death types, molecular pathwayandmorphological changes.
Introduction

Caspase dependent apoptosis
Caspases are aspartate-specific cysteine endoproteases that represent critical links in cell networks controlling apoptosis. They have been classified by their known roles in apoptosis (caspase-3, -6,-7, -8, and -9) , and in inflammation (caspase-1, -4, -5, -12). They include both initiator and executioner caspases. The initiator caspases-8 and -9 normally exist as inactive forms that are activated by dimerization and not by cleavage. The executioner caspases-3, -6, and -7 are produced as inactive procaspase dimers that must be cleaved by initiator caspases to be active(Hussein, 2005). There are two different subtypes of caspase dependent apoptosis that morphologically similar, but can be triggered through different biochemical routes. The two alternative pathways of apoptosis are; an extrinsic one, a death receptor-initiated caspase 8 dependent pathway and an intrinsic one, a mitochondrion-initiated caspase 9 (Hekimi et al., 2016) and ER stress initiated caspase 4 (12 in rodents) -dependent pathway(Banjerdpongchai et al., 2010). The extrinsicapoptotic pathway is mediated by activation of cell death receptors on the cell surface by specific ligand forming cell death domains. These death domains attract the intracellular adaptor protein Fasassociated death domain (FADD) that recruits members of inactive caspase proteases (caspase-8, caspase-2) and form death-inducing signalling complex (DISC). Cleavage of the latter activate the initiator caspase-8 that amplifies the apoptotic cascade by activation of executioner caspases (caspase-3, -7, and -6 ) (Liu et al., 2017).
The intrinsic apoptotic pathway is either induced by mitochondrial pathway, regulated by B-cell lymphoma 2 (Bcl-2) family that contains 25 known proteins. These proteins are either apoptosis stimulatory (pro-apoptotic) or inhibitory (anti-apoptotic) with a delicate balance in between. Apoptotic stimuli as DNA damage stimulate members of the Bcl-2 family that activate mitochondrial membrane proapoptotic proteins as (Bax or Bak), or inhibit anti-apoptotic proteins. Activated proapoptotic proteins bind to mitochondrial outer membrane causing its permeability and release of essential pro-apoptotic factors and cytochrome c. In the cytoplasm, cytochrome c together with the apoptotic factors form "apoptosome" complex, which activates initiator caspase-9 that activate executioner caspases, (caspase-3, -7, and -6 ) the same end as extrinsic pathway (Morrill and He, 2017). ER normally regulates protein synthesis and intracellular calcium homeostasis. ER stress caused by accumulation of unfolded proteins triggers apoptosis either through caspase 12 oligomerization and cleavage or release of calcium. The latter leads to the activation of several transcription factors that induce cytochrome c release from the mitochondria and apoptosome formation. Caspase 12 acts as a direct activator of caspase 9, independently of mitochondrial cytochrome c release and apoptosome formation (Di  Sano et al., 2006) . Caspase-3 is the most important of all caspases, it can cause DNA and chromatin damage, intracellular transport disruption, cytoskeleton re-arrangement , and disrupt 
Apoptosis morphological changes
Apoptosis is characterized by three cellular morphological stages (figure 1); an initial one in which early cellular morphological changes like rounding-up of the cell, pseudopods retraction, cell volume reduction causing cell shrinkage. The second stage shows membrane blebbing (loss of membrane lipid asymmetrybut maintenance of its integrity until the final stages of the process)and plasma membrane formation of cell membrane vesicles containing different cellular components that bud off from the main body of the cell (apoptotic bodies). The final stage is characterized by degeneration of nuclear material and pyknosis (chromatin condensation), nuclear fragmentation (karyorrhexis), classically with little or no ultrastructural modifications of cytoplasmic organelles. Cellular fragmentations and apoptotic bodiesthen are engulfed by resident phagocytes without inducing inflammation unlike necrosis where cell damage and lyses occur releasing cell contents and inducing inflammation ( 
Conclusion
Apoptosis is an important biological mechanism involved in normal development and its disturbance is involved in many diseases. The elucidations of the molecular mechanisms and the morphology of apoptosis have great aimpotence in studying the underlying molecular mechanisms of different diseases for putting therapeutic strategies.
